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[Claims] 
[Claim 1] 

A continuous producing method for polyamide 
principally containing a diamine component unit and a 
dicarboxylic acid component unit, comprising: 

(1) a raw material preparing step of individually 
melting a diamine and a dicarboxylic acid, or forming a 
salt of amine and carboxylic acid in water; 

(2) an amidation step of continuously introducing and 
passing the prepared raw material through a tubular 
reactor thereby obtaining a reaction mixture containing an 
amidation product and a condensation water; 

(3) a pre-polymerization step of introducing the 
reaction mixture into a continuous reactor capable of 
separating and eliminating water, to increase a 
polymerization degree while separating and removing water 
at a temperature equal to or higher than a melting point 
of the polyamide to be finally obtained, thereby obtaining 
a polyamide prepolymer; and 

(4) a post-polymerization step of introducing the 
polyamide prepolymer into a continuous reactor capable of 
separating and eliminating water, to further increase the 
polymerization degree at a temperature equal to or higher 
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than a melting point of the polyamide to be finally 
obtained, thereby obtaining polyamide of a desired 
relative voscosity [RV] ; 

wherein, before the amidation step, an alkali metal 
compound and a phosphor compound are added in such a 
manner that a molar ratio (alkali metal/phosphor) of the 
alkali metal and the phosphor becomes from 1.2 to 3.5. 
[Claim 2] 

A continuous producing method for polyamide 
according to claim 1, wherein the polyamide contains m- 
xylylenediamine (MXD) as a diamine component, and m- 
xylylenediamine (MXD) represents at least 70 mol% with 
respect to the diamine component. 

##* *** *** *** *** 

[0082] 
[Example 1] 

25 kg of powdered adipic acid (ADA), 13.7 g of 
sodium acetate, and 28.4 g of sodium phosphinate 
monohydrate were supplied to a melting tank (11), and 18 
kg of m-xylylenediamine (MXD) were supplied to a melting 
tank (13) . Then each of the melting tank (11) and the 
melting tank (13) was maintained at a vacuum of 40 hPa for 
5 minutes, and was returned to the normal pressure with 
nitrogen gas. After repeating these operations three 
times, under a nitrogen pressure of 0.2 MPa, ADA was 
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heated at 180°C while MXD was heated at 60°C to obtain 
molten liquids respectively- Subsequently ADA was 

transferred to a storage tank (12), while MXD was 
transferred to a storage tank (14) . 
[0083] 

The molten raw materials ADA, MXD were constant-rate 
supplied, by plunger pumps (15), (16), respectively at 
4.75 kg/hr and 4.42 kg/hr, to an amidation step tubular 
reactor (L/D = 780) (21) . The reaction conditions in the 

amidation step were an internal temperature of 180°C at an 
entrance (22), an internal temperature of 255°C at an exit 

(23), an internal pressure of 0.7 MPa and an average stay 
time of 30 minutes. 

[0084] 

The reaction mixture after the amidation step was 
supplied to a vertical agitating tank (31) for the pre- 
polymerization step, set' under conditions of an internal 

temperature of 255°C, an internal pressure of 0.7 MPa and 
an agitation of 30 rpm, and was made to stay under these 
conditions for 50 minutes with simultaneous elimination of 
the condensation water. The reaction product after the 
pre-polymerization step was supplied to an SCR (41) set 

under conditions of a reaction temperature of 255°C, a 
vacuum level of 1013 hPa, a nitrogen gas purge amount of 
0.3 L/kg and a screw revolution of 50 rpm to obtain, with 
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an average stay time of 10 minutes, a polyamide resin 
having [RV] of 2.07 and [Co-b] of 0.4. 
[0085] 
[Example 2] 

A process was conducted in the same manner as in 
Example 1, except that the addition of sodium acetate was 
so changed as to obtain Na/P molar ratio of about 1.75. 
There was obtained a polyamide resin having [RV] of 2.00 
and [Co-b] of 0.5. 
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Abstract of JP2004091595 

PROBLEM TO BE SOLVED: To 
provide a method for 
continuously producing a high- 
quality polyamide, especially an 
aromatic polyamide having 
excellent oxygen barrier 
properties. 

SOLUTION: TThe method for 
continuously producing the 
aromatic polyamide comprises 
(1 ) a raw material preparation 
process 1 , (2) an amidation 
process 2 for introducing a raw 
material to a tubular reactor 21 , 
passing the raw material through 
the reactor and amidating the 
raw material to give a reaction 
mixture, (3) an initial 
polymerization process 3 for 
introducing the reaction mixture 
to a reactor for separating and 
removing water, increasing a 
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polymerization degree while 
separating and removing water 
at the melting point of the 
polyamide or above and 
obtaining a prepolymer and (4) a 
later-stage polymerization 
process 4 for introducing the 
prepolymer to a continuous 
reactor 41 for separating and 
removing water, further 
increasing the polymerization 
degree at the temperature of the 
polyamide or above and 
preparing a polyamide having a 
fixed relative viscosity [RV]. 
Before the amidation process, an 
alkali metal compound and a 
phosphorus compound are 
added to make the molar ratio of 
the alkali metal/phosphorus of 
>=1.2 and <=3.5. 
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JKJ5gjB^«8iEn(Z)*H«p|B*<fi<36:D, 
[RV] ©-t#*'&^*«/hS<, — D3W**^t, 

o^Tttw^^absn^^, ^SB#rpi^ffi»3teg [r 

V] 0±#8ft^***t4i, 3 0 0 01gW^o 
L/D*4> THtCt?^Tfi6 0a±*«±Dff*L<, 8 
0a±3WS-6Kl»SK, ±RlC^^Ttt2 OOOttT 
L<, 1 0 0 0HT**aSfc#£bV>. * 
Ltt* T»KOlvrtt3m£U:rt*»3:b<, 5 mJ^ 
±«««tD*ff*b<, ±RKlo^T»4 5 0m£TF**$f Sb 
<> 3 OmHTJ&UDff^LK 
[0 0 6 0] 

fftt^^^M (2 1) iZ&WZKJfc&m*, *'J7a K 

©«iie^BWt!:-r^a^ft^«fcoTaft-&*^ wake, 

rtiBtel 10-31 0 t CT*0> rtJEttO — 5MP at 

sj6jB^«i*ert¥^'»ai^w« i o-i 2o» 

[0 0 6 1 ] 

7$ Kft^^msfcau [rv] -o±#3W»iT%ttt*— 

fS«fMttl2-llO^ S6l:k*L<ttl5'vl 

o o#t*s. 'VJ^aattmoffiw*. «#r*8«<d 

[0 0 6 2] 

75 HfkXSTCDaat^S/EJCcfc.O, (2 
1) (DAP (2 2) fcfflP (2 3) tt> RJftfg'&^GD 
• ffl*M6« [RV] A*0. 0 5-0. 6di#-r««t5ICli- 

§:t^Uio [rv] cs>±#£0. osio^s 
<b&»£\ }»««p|W«««Vi»fttH*fc7 5 Hft^flc 

•(Da^*at«v>fc*< «xaK*^T«»w#, 
[rv] <d±#£o. 6cto*#<Ta«^ 
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iSHs [RV] ©±#H5HteO. 15~0. 5, 2& 
tCM*b<«0. 2~0. 4T*li. 
CO 0 6 3] 

tt, *A,»f»« (r) rt«0. 1 (l/sec) UA±Tfe 
0 . -e-A/»f^^; ( r ) a* 1 . 5X10-sp a U±~?fo 

#TfclMrE©tt£Tia«£. RJ^S^©}S@Nf 
m&tteflfttJCfltoTls&fr). #U75 

(r) teO. 3£Ui, -a^BWfitf; <r) fi2. Oxio 
"SPaKlTW. HftS©±Ett«FK:j£«>&nftH 
jW, -&A>#TJ§S (r) 100 (l/sec) «T 

i£A,»JS;>J (r) #3 X l 0 -zp aJ^TTfe 

[0 0 6 4] 

«OJBfi-&IgTte. 75 FftIg^f.©fil^S©75 
[0 0 6 5] 

©R«*«»B "C* * a», £#ft#©fflf9tfffiftftlt98l 

*wt (3D *»*b<ffln*.dt**-c**. mmmw 

« (3 1) «, 7= FftllfflP (2 3) ^©Kf&il 

■&m*mm.m\z&Kn. *©#8nisfc*gH 02) 

-^©/SSB (3 3) ^f.#U75h*yL/#U'7-^l 
[0 0 6 6] 

WfC#6*l**'J75 H©M^t (Tm) JW±Tm+9 0 

tKTT*0. ftflEH0~5MPaTS0, ¥±^ffiSBt 

^ttl0~15 0»Tfe5. a*U^SJ6*fl=tt, Aft 

BjS'J75 K©HS£ (Tm) H±Tm+ 8 

D, rtEH0~4MPaT*D. ^ftSNNBtt 1 5 ~ 

14 0»T»t), 3 6t:a*Lt»S*:*fr»4, 

'J7 5K©M (Tm) R±Tm+ 7 0*Ce(TTa&0. 

[*lKteO~3. 5MPaTfc0, ¥WW2 0~ 

i 3 o#t&&. RiS*fr*«±E«H*»6^n«taia 

£ff£L<ftfc». #U7SK7"l/#U7-Oi&Slt 
F*3E, rtEERtf¥*%»«l*MlcJ:oTlM»-T?#4. 
[0 0 6 7] 



U «*!tWK:#6n*#'J75 H©MjiKet±©ffl*rS 

B?a©****!i« [rv] tsn&jj? 

[0 0 6 8] 

©K*3ft* , bA<. *ae«©-t^7i7U-=>^**B 

*fc. tt»Wa©&*iI*IHW*tffl*T?, 

ua>fc»Bi$M©ea£fcWtt#**fc£©nHjfta«* 

[0 0 6 9] 

sc©*is!— »kj6SE (4ii, Hinsra 

5S©ftS— (4 1) Ttt. H (D-^) 

©WT&UMft£*tj$U 2 *©¥frftBMM*ttfil;5Fftl 
fCE.ES tl*. -/KWftftlU^ttKJ&fttJfc^T, St 
ftli©!? 'J77>X*Vh3ti©T. ffii(iWi©|HlE»c# 

iirts©i7'j— — ^mfessns. ci©^«- 
tM¥m«-ct>Hi;T?*3. b^ft^e, xm±mia&* 

ft 0 ©BRMtffe 0 fi.t>BIMitf»a»#fil KlIllET -5 — HJ» 
tB«£Jfc'<, S C RTttlH±Wi:ttI^a«Wl/^ 

ft < J.d¥fTft 2 2(s:©ffiil!l«*^^l6HC|5HE-rs©T, 

$ e>tc»i^±©i7 "j — - >^3a****€r < ft*. -fe;i^ 

*4>l:ijeftOiBtD8i>#'J75 H©«iftlc»at:tt 

<^ in 3 HUM***. It. -EfllttKitt, — fS^pmaic 
tk^. 3 z/nz Mta* L*W7hWi:S«T 

[0 0 7 0] 

z>m*n&g. [rv] ici-D-cgft-s^ wn&aea^u 

751'ffllBjfi (Tm) Et±Tm+8 0"C£tT, M3:b< 
ttl8^£t±Tm+7 OtKTffeS. *HBi&«ri*Tm + 

8 otD^uiftsi, #U75 HojisftWDaan^T 

<. ^tt&T-^»&©{KHift-5. a»fc. TmEITT 
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[0 0 7 1 ] 

mm, mmr&mti&m crv] % m^m* «arr*» 

¥^»«WflB*U »*»T»4, 1. 6-4. 0cd4SBc£ 
[RV] D7S K**»&*ik:< <, ¥ 

— 2 5#, S'6l:aSl/<tt2'v2 0#T&£„ 
[0 0 7 2 ] 

KJS8«SCR<DX5MJ:x-l34E» (rpm) tt, z:(||| 

r pm— .1,5 0 r. pm^M$ft^) 0 
[0 0 7 3] 

v] <z>Mfl|*f&«. 

[RV] <Dfflffl^m£LTte<S)^ftt±rtX<D^-z;, © 
[0 0 7 4] 

aswaE-r^ji-t^ [■rv-]..©mw*«-c#*. 
stt^x(7)yt— v?«ttBfM*^'«> [rv] , mmu^com 

DO. 0 0 /^yf^lOL/ 

S^L/ViA-^ittO. 0 0:5-9. 5L/kg, MlC 
S*U<ttO. 0 1-9L/kgm Wfi 
# X A - S-fxtoT-i %BfS© R V-fim 5tl-5«6tt, 
/I— .^t-ffto^dt ('Ttt-fe-S, A— 1 0 L/ 
kg) fcpI«gT*So ^Sfi^XtLTH #»J75F 

[0 0 7 5] 

*91TC#*. X^P (4 3) SraUTfri. #U7SF 

SBa^x^T3S^T^*^s«, ma-r* [rv] , i 

^*ttC<koTJia:S^ 1 5 0- 1 2 0 0 h P aT& 
£o 15 0hPa*«i^t, tll^Igl:^^ 

&feisfrmm&fimw-e%te\,^ m\z. i2ooh 



[rv] ^aaa«3W«<»:o*Ktt*tfiTL, 

^cfcoTtt, mMTZ> [RV] iCgJitU&^JSi'&fcfc 

SSl/^Stt2 0 0-1 1 0 0 hPa, £ £ tc 
iiL<H250-1050hP aTj^, 
[0 0 7 6 ] 

ADA-MXDS:±S^(!:1"^# ] ) 7 ^ Kfc*V^Ta* 
[RV] CD$tJffl)^ffi«, TOtt^/XA-ytXM 

?5ft*fflT«»l/f#»:d^ofciB [RV] O^UJ^K© 

«ifi***»ac.c:t, [RV] cDfrJW~5£X£S 

fcD* [RV] W»*«ct0*ttfcfT***J^3&***. 
[0 0 7 7 ] 

a*b^ft#»a, ^gtt^/i-^Mo. oo5- 

9 . 5L/kg, MQ&te 200-1150hPa,M 
ca*KttO.. 0 l-9L/kg, 250—1 100 
hPaT*§„ ^ffitt^-yMO. 0 0 5 L/k 
g*StT*SdV 1 1 5 0 h P a Sfi'A^ 

9. 5L/kgSfi^ XI«aS*«2 0 0 hPa 
[0 0 7 8 ] 

O^SotC^oTa'&S^^^JPT^^o iSSPP (4 4) 
^+tkFP||*7jrM (HOPA) , U7k7$)V 

S '[RV] ^Jt : oT^tcK^$n^>fecDT«?5:^i^ il 
»H#'J7- I.kg»&0 1 5 Ome q/k g&Trtta 
SLU. iiDi^l5 0meq/kg$g«<!:, fi^ 

-*KaBt#ij75 F<DflJt«T<0JRBK:fc*. 
[0 0 7 9] 

KJfi^J] 

[0 0 8 0] 
1. ffi^ttS [RV] 

*U7^ KfcUgO. 2 5 g*9 6-XWt»2 5m 1 \zmffi 
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[0 0 8 1] 

2. -fell [Co-b] 

#'J73 VWtiiVJ-vZf 1 0 g^-fe;KC^-5E»L. B 
*lfilf («) S©*7-/-^-tfJH0 0 1D 
PKTSSJtUfc. 

[0 0 8 2] 

[HS60U 1 ] 

'•8MMF (11) (C2 5 k g<0»*tt75^hr>» (AD 
A), 13. Tgfflftlth'JOA. &tf2 8. 4gB 
*7.7-Y >&-?-h'J>}A-*fa^£ttiS&U &S6« (1 

3) tC^^^->'J l/>y7S > (MXD) 18kg5ffi 

UfcHT. igB&ff (11) Rtf®Bl!« (13)* 
n^niCOUT, 4 0hPafflX$M5M§j$Lfc 
«, M^TSEtLfc. BHftf^*3iaiit)jBUfc ■ 
0. 2 MP acDg^UET, ADAU1 8 CCC, M 
XDIJ6 0X.\ZtmV. ^tli?h§i«t#tl/fc. 311* 
ADAWHI (1 2) JC, MXD£ffjgtfi (1 

4) C^iMLfc. 
[0 0 8 3] 

ADA, MXDQ&tgjUBtf*. T"? ^x^-tf >7" 
(15) (16) CT, fnfn4. 7 5kg/hr, 
4. 4 2k g/h r-T75 HftXSWKEfcSMI (L/ 
D=7 8 0) (2 1-) ^Jfc««*&Lfc. 73 FflsXSlC 
*3tt£KJS&#«:, AP (2 2) TCDrtfil 8 or, m 
□ (2 3) T"W|*]S2 5 5T;, fiEEO. 7 MP a. 

[0 0 8 4] 

7 3 FffcirSfciKfeEJSS^'**. flfi 2 5 5*C, rtffi 
0. 7 MP a, 3 0 r pmVmWTOl&mz&feZtlfc 

mwm&xnoMMMwm (3 D ^£«i&u m&# 

■«0«ia-&I8*«&RJ!6«H£. KJ&SK2 5 5 
t, SSglOUhPa, 3L 
/kg, 'J:x-[e]ijggc5 0 r pmW^CSSSn. 

fcscR (4D ^£«»u 1 o#Mo¥J5ivei$n 

T, [RV] At2. 0 7, [Co-b] #0. 4©#U 

7 3 F*MB«#fc. 
[0 0 8 5] 

mmm 2 ] 

SfcI£:J- h •Jtfi>.CDSsfllfi£N a/PtM= 1 . 7 5 <h 

[RV] ^2. 0 0, [Co-b] #0. 5<Z>tf'J73 

[0 0 8 6] 
[Jt*« 1 ] 

P^^- h U ^A03^Jn»SrN a/P^E;U]t= 4 <hft:-5> <fc 
pClEILftWH *Jg^Jl tWfcfcfrofc. [R 
V] #1. 64. [Co-b] ^0. 7CD#U73h*gJ 

N a/P^;UJt*iS5-r^fc^itcJ:oTSJ!£; 
jSfttfji < ft: 9 . [RV] t^mm 1 <!:lt^/h£<&o 



[0 0 8 7] 

[JtiRtfiJ 2 ] 

KSkW (1 1) C2 5 kg<D»*«7v J tf>g! (AD 
A) , M*2 8. 4 g«*77^ >SE^- h U.^A— *ffl 
• £«I&U i§B*« (13) l:^? + y'Jl/>y75> 
(MXD) 18kgSftftl/&. *^T. $iRfll (1 

i) Rummm (13) -^n^ntco^-r, 4-ohPa 

l^f££3 0ili|r)jILfc|£, 0. 2MPa©^ET, 
ADAte 1 8 0t;C. MXD«6 OrtC^U, ttl^ 

timmmtttvtz. ada^btj^w (12) 

fc, MXD^M (14) tC^iUL/fc. 
[0 0 8 8] 

ADA, MXD (O&mMmftt:. -?7>iS*—$>-f 
(15) ( 1 6) CT, -£-tHP*l4. 75kg/hr, 
4. 4 2 k g/h rT?75 Kftlif ^SJESfi (L/ 
D= 7 8 0) (2 1) ^fiflM&bifc. 75 h'ftliK 
&VZ>Klfc£imt> AP (2 2) TOftil8 0t, ttS 
P (2 3) TfflrtS2 5 5t, fiJEO. 7MPa, ^ 
»SI$IH 3 ofc. 
[0 0 8 9] 

73 h*ftXS*«&KJSjB'&«*. M2 5 5<C, ftffi 
0. 7MPa, 3 0 r pm<DM&T<D0zmzmi£-£tttz 

«jwa^xero^s«^« (3D 'xtMu m&w 

^m^Xg£«fcKJS*£, 5KM2 5 5 
"C, *Ml0 13hPa, g*^/^10. 3L 
/kg. X^'Ji-lHHE»5 0 r pm<D$kmzWtl£2tl 
fcSCR (4 1) ^<h«3&L, 1 03-m®¥J9ffiSI$M 

[0 0 9 0] 

£H±©#>J7 5 KCDfiMfl=Sa;#f>nfc#U73 HOT 

^ttsr^uc^-r. i<rm<Dnmwzt5\,*T%. mm* 

[0 0 9 1 ] 

[mi] 
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[0 0 9 2] 

l/>fl/7^l/- h^CifOSa^'J V-ffl&gCfcftffl 
[BMSOflfilL&ttgfl] 

mi] h-oiiii»Bja*feo«i*xa 

(1) : IR|5HWftl8 

(2) : 75 hMfcia 
(2 1) : ffftSJ&SS 

(3) : jffllfll^Ii 

(4) : ^ni^XI 

(4i) :-tjU7 9v——>iftta>mm=.ibKi&mm 
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[HI] 




(72) aw* mm i&w 

(72)fgHJ# tfr* 

F^-A(##) 4J001 DA01 EA06 EB08 EB36 EB37 EC08 EC47 EE16D EE27D GB06 

GB12 GB16 GC01 GC04 JA01 JA12 JA13 JB02 JB29 



